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Introduced species may face very different environmental conditions in their new habitat 
compared to their original distribution. Phenotypic plasticity is one trait that may allow 
introduced species to spread into new habitats and outcompete native plants. This study 
assessed the role of phenotypic plasticity in the invasiveness of Melinis minutiflora (molasses 
grass). It is is a stoloniferous Poaceae native to sub-Saharan Africa currently spread across the 
tropics, displacing native species and changing fire regimes. Seedlings of M. minutiflora and 
native grass species were grown in pots with different irrigation, fertilization, light and 
competition regimes; biomass allocation was used as a phenotipic plasticity measurement. We 
did the experiment in Brazil by planting M. minutiflora with three native Aristida spp. and in 
Hawaii by planting it with three native Eragrostis spp. The potential distribution of M. 
minutiflora was evaluated in Brazil (Goiás state), Hawaii (Hawaii Island) and Tanzania (native 
habitat) as a measurement of environmental breadth. M. minutiflora populations may have 
low genetic diversity due to reproductive traits, in which case a wide environmental breadth 
could be attributed to phenotypic plasticity. The experiment in Brazil showed an impressive 
variation on root:shoot biomass ratio for M. minutiflora in two contrasting light conditions (0% 
and 50% shade, F(1,142)=323.4, P<<0.001), with M. minutiflora always outcompeting the 
native species. The estimated potential distribution (BIOMOD ensemble model) showed that 
M. minutiflora may be able to occur in more than 60% of the climate space (1950 to 2000 
averages for temperature in the coolest month, annual rainfall and rainfall in the driest 
quarter, WORLDCLIM) found in each one of the studied regions. M. minutiflora's ability to vary 
its phenotype according to the environment and sustain a competitive superiority in all 
experimented situations may explain its wide distribution. 
